Retardation of cerebral dopamine turnover after morphine withdrawal and its enhanced acceleration by acute morphine administration in rats.
To clarify the effects of withdrawal from chronic morphine treatment on cerebral dopamine (DA) turnover, we have measured the alpha-methyl-p-tyrosine (alpha MT)-induced depletion of DA in five brain areas of male Wistar rats given morphine twice daily for 40 or 60 days. After the last morphine dose (50 or 70 mg/kg) the rats were withdrawn for 1, 2 or 4 days. In order to study the development of tolerance some of the rats were challenged with 10 mg/kg of morphine. Withdrawal of morphine retarded the alpha MT-induced DA depletion in the limbic forebrain and after long enough chronic treatment in the striatum, too. The challenge dose of morphine accelerated the cerebral DA depletion slightly less in rats withdrawn for 1 day from 60-day chronic morphine treatment than in rats treated chronically with saline, but it enhanced the DA depletion more in rats withdrawn from morphine for 2 and 4 days than in chronic saline rats. This enhancement was clearest in rats withdrawn for 4 days from 60-day treatment. Thus withdrawal from morphine seems to sensitize the rats to the DA depletion accelerating effect of morphine. Our results show that repeated administration of morphine creates no marked tolerance to the DA depletion accelerating effect of morphine. In contrast, the dopaminergic neurones of the chronically treated rats seem to depend on continuous morphine administration for their normal functioning. Furthermore, the retarded DA turnover after discontinuation of morphine treatment seems to sensitize the dopaminergic neurones to the DA depletion accelerating effect of morphine.(ABSTRACT TRUNCATED AT 250 WORDS)